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FNAN Question #: 11 
1D: 50551 All of the following are possible goals of therapy for a patient diagnosed with Multiple Sderosis (MS) 
å EXCEPT? 
Corect 
Y Fag question 
a| Select one: 
A. Resolve and cure all v 7 
PEET Rose Wang (ID:113212) this answer is correct. There is 
currently no cure for MS. 
B. Slow the disease progression % 
C. Manage the symptoms to improve quality of life % 
D. Speeding the recovery time from MS attacks % 
E. Reduce the number of MS attacks * 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple sclerosis 


LEARNING OBJECTIVE: 
To understand the goals of therapy in multiple sclerosis 


BACKGROUND: 

The goals of therapy of multiple sclerosis include: 
* Reducing the number of MS attacks 
+ Speeding the recovery time from MS attacks 
* Slowing the disease progression of MS 


* Managing the symptoms associated with MS is a possible goal of therapy. 


RATIONALE: 
Correct Answer: 


* Resolve and cure all symptoms of MS - There is currently no cure for MS. 


Incorrect Answers: 


Slow the disease progression - Slowing the disease progression of MS is a possible goal of therapy. 


Manage the symptoms to improve quality of life - Managing the symptoms associated with MS is a 
possible goal of therapy. 


Speeding the recovery time from MS attacks - Speeding the recovery time from MS attacks is a 
possible goal of therapy. 


Reduce the number of MS attacks - Reducing the number of MS attacks is a possible goal of 
therapy. 


TAKEAWAY/KEY POINTS: 
There is currently no cure for MS. 
REFERENCE: 


[1] Jovaisas B (Ed.). Multiple Sclerosis (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties 
7th edition. Canadian Pharmacists Association Ottawa, Canada (2014). 


The correct answer is: Resolve and cure all symptoms of MS 
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Incorrect 
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Which of the following is NOT a risk factor for Multiple Sclerosis (MS)? 


Select one: 


A. Age: Above 60 v 


yon Rose Wang (ID:113212) this answer is correct. Patients between 15-60 years 


of age are at risk of developing MS. 
Vitamin D deficiency * 
Female sex * 


Infection from viruses such as Epstein-Barr % 


fal fe) fake) 


Smokers X 


| Correct | 
Marks for this submission: 1.00/1.00 
REFERENCE: 


Jovaisas B (Ed). Multiple Sclerosis (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties 7th 
edition. Canadian Pharmacists Association Ottawa, Canada (2014) 


The correct answer is: Age: Above 60 years old 


45-year-old female who arrives for her appointment at the neurology clinic. She has been 

ing new symptoms over the last few weeks, including a lack of sensation in her extremities 
in difficulties walking. She also reports that she has been clumsier than usual and feels weak 
throughout the day. Her past medical history is non-significant except for a vitamin D deficiency. She 
takes ergocalciferol 50000 units PO weekly. She was recently diagnosed with bacterial community- 
acquired pneumonia 4 weeks ago but has since recovered and is asymptomatic. The neurologist 
assesses her and diagnoses her with multiple sclerosis (MS). PM tells you that her mother was 
diagnosed with MS in her 40s as well. 


How many known risk factors does PM have for multiple sclerosis (MS)? 


Select one: 
2% 
3v 
4x 3 
Rose Wang (ID:113212) this answer is incorrect. PM has 3 risk factors for multiple sclerosis 
(MS), including female sex, family history of MS, and vitamin D deficiency. 
5% 


[incorrect } 
Marks for this submission: 0.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify risk factors for the development of multiple sclerosis (MS). 


BACKGROUND: 


The cause of multiple sclerosis (MS) is not known. However, it is believed that genetics, lifestyle, and 
environmental factors may contribute to the etiology of the disease. One explanation for the cause of MS is 
thought to be due to the patient developing an immune reaction to a foreign particle that resembles myelin. 
This foreign particle is thought to be made by infectious viruses when the virus enters the host's cells. This 
similar sequence to myelin can activate the body's T or B cells against the host's own myelin. However, since 
many viruses use this strategy, it is difficult to pinpoint which viruses are the sole cause of triggering MS in 
patients. Viral infections possibly linked to increased risk of MS include measles, canine distemper virus, 
herpes virus, and the Epstein-Barr virus. Other factors linked to developing MS are low sunlight exposure 
(such as in Canada), low vitamin D synthesis, which results in low vitamin D3 levels, low antioxidant levels 
such as from low vitamin C or juice intake, diets high in saturated fats and low in polyunsaturated fats, and 
low estrogen levels. Although there is no specific gene linked to MS, patients with first-degree relatives 
diagnosed with MS are at a 5% increased risk of developing MS. Furthermore, vaccinations were 
hypothesized to be a risk factor for MS because vaccines stimulate the immune system, which may trigger 
the disease. However, studies have found no association between vaccines and MS. Although females are 
more likely than males to develop MS, men are more likely to develop the PPMS subtype which is associated 
with worse outcomes. Other risk factors of an aggressive course of any MS include age >40 years, non-white 
ethnicity, and high-risk clinical/radiological factors such as > 1 moderate-severe attack, relapse severity 
requiring the use of PO/IV corticosteroids or hospitalization, severe impairment of activities of daily living 


Question #: 14 


1D: 50535 
Corect 
Flag question 


(Sera reecoece 


(ADLs), >1 functional system affected, severe motor/cerebellar/brain stem involvement, incomplete recovery 
after an attack, new abnormal lesions on an MRI scan, spinal cord lesion, or brain atrophy. Smoking, obesity, 
concomitant rheumatoid arthritis, vascular disease (dyslipidemia, hypertension) and some psychiatric 
disorders (anxiety, depression, migraines) have also been linked to worse outcomes. The tisk of relapse 
increases if patients have more than 2 comorbidities mentioned previously; however, further studies are 
required if this warrants treatment specifically to manage MS. 


RATIONALE: 


Correct Answer: 


© 3 -PM has 3 risk factors for multiple sclerosis (MS), including female sex, family history of MS, and 
vitamin D deficiency. 


Incorrect Answers: 


© 2-PM has 3 risk factors for multiple sclerosis (MS), including female sex, family history of MS, and 
vitamin D deficiency. 


© 4- PM has 3 risk factors for multiple sclerosis (MS), including female sex, family history of MS, and 
vitamin D deficiency. 


+ 5 - PM has 3 risk factors for multiple sclerosis (MS), including female sex, family history of MS, and 
vitamin D deficiency. 


TAKEAWAY/KEY POINTS: 


Risk factors for developing multiple sclerosis (MS) include female sex, family history, smoking, obesity, viral 
infections, and vitamin D deficiency, among others. 


REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: 3 


Which of the following deficiencies has been associated with multiple sclerosis (MS)? 


Select one: 


Iron deficiency * 

Vitamin Dw 

deficioney Rose Wang (ID:113212) this answer is correct. Vitamin D deficiency is a risk factor 
for the development of multiple sclerosis (MS). 


Vitamin B12 deficiency * 
Calcium deficiency * 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify risk factors for the development of multiple sclerosis (MS). 


BACKGROUND: 


Low sunlight exposure has been associated with multiple sclerosis (MS). The Canadian MS Working Group 
guidelines recommend patients take 600-4,000 IU/day of vitamin D as add-on therapy with a disease- 
modifying therapy (DMT). It is usually taken once daily without regard to meals and is generally well- 
tolerated. Bile acid sequestrants (cholestyramine), orlistat, and mineral oil may decrease the concentration of 
vitamin D analogues and should be separated by several hours. Calcium salts and multivitamins may enhance 
the toxic effects of vitamin D. 


RATIONALE: 
Correct Answer: 


* Vitamin D deficiency - Vitamin D deficiency is a risk factor for the development of multiple sclerosis, 
(MS). 


Incorrect Answers: 


* Iron deficiency - Vitamin D deficiency is a risk factor for the development of multiple sclerosis (MS). 


Question #: 15 
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© Vitamin B12 deficiency - Vitamin D deficiency is a risk factor for the development of multiple 
sclerosis (MS). 


* Calcium deficiency - Vitamin D deficiency is a risk factor for the development of multiple sclerosis 


(MS). 


TAKEAWAY/KEY POINTS: 
Vitamin D deficiency is a risk factor for the development of multiple sclerosis (MS). 
REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Vitamin D deficiency 


You are a clinical pharmacist working at the local hospital. You receive a phone call from one of the 
physicians asking for a drug recommendation for a mutual patient. HG is a 44-year-old female with 
newly diagnosed primary progressive multiple sclerosis (PPMS). Her other medical conditions are 
significant for hypertension and dyslipidemia. Her medications include hydrochlorothiazide 25 mg PO 
daily and candesartan 16 mg PO daily. She has no reported allergies to medications, HG has received 
IV methylprednisolone for the past 5 days to treat an acute MS attack. The physician would now like 
to start her on appropriate chronic therapy for PPMS. 


Which of the following options is the most appropriate agent to suggest for HG at this time? 


Select one: 
Natalizumab. % 


Ocrelizumab w” 
Rose Wang (ID:113212) this answer is correct. Only ocrelizumab has proven 


efficacy for the treatment of primary progressive multiple sclerosis (PPMS). 


Interferon beta * 
Cladribine * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify pharmacological options for the treatment of primary progressive multiple sclerosis (PPMS). 


BACKGROUND: 


There is no cure for multiple sclerosis (MS), but there are therapies that can help delay disease progression, 
manage symptoms, and reduce the severity of recurrent attacks, Each subtype of MS is treated slightly 
differently. For acute relapses, patients can be treated with corticosteroids: methylprednisolone IV or 
prednisone PO for 5 to 7 days, followed by an optional prednisone PO taper for 2 weeks. Although oral 
prednisone is an option, it is often limited by the nausea assaciated with the high doses required in MS. 
Patients with clinically isolated cases, also known as clinically isolated syndrome (CIS), may be started on 
disease-modifying therapy (DMT) if they exhibit 2 or more brain lesions consistent with MS. Some of these 
DMTs are administered IV and may require methylprednisolone before the infusion to prevent infusion- 
related reactions (pruritus, difficulty breathing, chills, sweating, hives). Alternatively, there is an option to hold 
the DMT until the disease progresses despite adequate corticosteroid therapy. Conversely, in relapsing- 
remitting multiple sclerosis (RRMS), DMT should be initiated upon diagnosis as opposed to waiting in CIS. 
Unfortunately, in the progressive types of MS (primary progressive multiple sclerosis (PPMS), secondary 
progressive multiple sclerosis (SPMS)), DMTs have little to no effect on disease progression unless relapses 
occur. It is unclear if a patient's current DMT should be continued after RRMS transitions to SPMS. Currently, 
guidelines recommend that treatment with the patient's current DMT may be maintained or escalated if their 
SPMS is still active (new MRI lesions and relapses may still occur in the beginning after transitioning from 
RRMS) but should not be initiated if they have stable SPMS (no relapses or disability progression). However, 
in PPMS, there is only one DMT (ocrelizumab) available for use that has proven efficacy (25% reduction in 6 
months compared to placebo), Rituximab may be considered as an alternative, off-label DMT in PPMS if cost 
is an issue, Ocrelizumab is also a monoclonal antibody that binds to CD20 on the cell surface of B-cells and 
causes complement-mediated cytotoxicity and antibody-dependant cell-mediated phagocytosis. It is the 
only DMT officially indicated for PPMS, even when there is little inflammation, but can be used for RRMS and 
SPMS as a second-line option. But in certain PPMS patients (older patients, those with long-standing stable 
disease (not active, without progression) or with significant neurological deficits), the benefits of ocrelizumab 
may not justify the risks. Patients that respond the best to ocrelizumab are those <51 years and who were 
recently diagnosed with an active inflammatory disease. It is given through IV infusion over 1 hour on days 0, 
14, and then every 6 months. Patients must pre-medicate with methylprednisolone and an antihistamine 
(diphenhydramine) with or without an antipyretic 30 minutes before each infusion to prevent reactions. Like 
the previous monoclonal antibodies, it can cause infusion-related reaction 


Question #: 16 
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ana pain. 1. can aiso cause aepression. 1. nas no known SI9NNICANULYE oF uansporter IMLETACUONS, DUL 
concomitant immunosuppressive agents or myelosuppressive agents can increase the risk of severe 
infections. Therapy is contraindicated in patients with an immunocompromised state, history of PML, active 
malignancy, or infection, Ocrelizumab is considered one of the agents with a higher incidence of PML 
secondary to JC virus infection. Use caution when switching between agents with similar risks (natalizumab, 
fingolimod, dimethyl fumarate). 


RATIONALE: 


Correct Answer: 


* Ocrelizumab - Only ocrelizumab has proven efficacy for the treatment of primary progressive multiple 
sclerosis (PPMS). 


Incorrect Answers: 


* Natalizumab - Only ocrelizumab has proven efficacy for the treatment of primary progressive 
multiple sclerosis (PPMS). 


* Interferon beta - Only ocrelizumab has proven efficacy for the treatment of primary progressive 
multiple sclerosis (PPMS). 


© Cladribine - Only ocrelizumab has proven efficacy for the treatment of primary progressive multiple 
sclerosis (PPMS). 


TAKEAWAY/KEY POINTS: 


In primary progressive multiple sclerosis (PPMS), there is only one DMT (ocrelizumab) available for use that 
has proven efficacy (25% reduction in 6 months compared to placebo). Rituximab may be considered as an 
alternative, off-label DMT in PPMS if cost is an issue. 


REFERENCES: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip:/Avww.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association, https://mynxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Ocrelizumab 


Which of the following agents is most likely to increase the risk of QTc prolongation when used in 
combination with other agents that can prolong the QTc interval? 


Select one: 
Fingolimod v 
ins} Rose Wang (ID:113212) this answer 1s correct. Fingolimod should be avoided with 
other agents that can prolong the OTe interval. 
Cladribine X% 


Dimethyl fumarate * 
Teriflunomide * 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify common side effects associated with fingolimod use for the treatment of multiple sclerosis (MS). 


BACKGROUND: 


Fingolimod is a sphingosine-1-phosphate ($1P) receptor agonist that blocks the migration of lymphocytes 
from the lymph nodes, reducing inflammation. It is a prodrug that must be phosphorylated to become active. 
It is given orally once daily with or without food. It is generally well-tolerated but some common side effects 
include nausea, diarrhea, increased liver function tests (LFTs), headache, and flu-like symptoms. Although 
rare, there have been reports of increased risk of progressive multifocal leukoencephalopathy (PML), macular 
edema, bradycardia, skin cancer, varicella zoster virus (VZV) infection, and hepatic dysfunction, Because of 
this increased risk of bradycardia, patients are required to take their first dose in the presence of a healthcare 
practitioner with resources to manage symptomatic bradycardia, They are also required to do this if there has 
been a >14 day interruption in their therapy. Fingolimod is also a CYP3A4 and CYP4F2 substrate and can 
prolong the QÎc interval, especially when used concurrently with other QT prolonging drugs (amiodarone, 
macrolides, fluoxetine, quinidine, TCAs, venlafaxine, escitalopram, citalopram), and can enhance the AV- 
blocking effect of lacosamide. Therefore, it is contraindicated in patients with a history of MI, angina, stroke, 
TIA, decompensated HF, type Il second- or third-degree heart block, concurrent use of class la (quinidine, 
procainamide) and class Ill (amiodarone, dofetilide, dronedarone, sotalol) antiarrhythmics, 
immunocompromised patients, active infection, severe hepatic impairment (Child-Pugh Class C), and in 
pregnancy. Fingolimod is one of the agents that have a higher incidence of PML secondary to JC virus 


Question #: 17 
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intection. Caution is advised when switching to another agent with similar risk such as natalizumab, 
ocrelizumab, and dimethyl fumarate. 


RATIONALE: 
Correct Answer: 


* Fingolimod - Fingolimod should be avoided with other agents that can prolong the QTc interval. 


Incorrect Answers: 
* Cladribine - Cladribine is not known to prolong the QTc interval. 
* Dimethyl fumarate - Dimethyl fumarate is not known to prolong the Qc interval. 


© Teriflunomide - Teriflunomide is not known to prolong the QTc interval. 


TAKEAWAY/KEY POINTS: 
Fingolimod should be avoided with other agents that can prolong the QTc interval. 
REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. I 
Canadian Pharmacists Association. https://myrxtx.ca. 
[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL. Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Fingolimod 


: Compendium of Therapeutic Choices. Ottawa, ON: 


Allof the following are adverse effects associated with dimethyl fumarate EXCEPT: 


Select one: 
Flushing % 
Increased liver enzymes ® 
Lymphocytopenia * 


Blue-green urine v 


discolouration Rose Wang (ID;113212) this answer is correct. Urine discolouration is not 


an adverse effect associated with dimethyl fumarate. 


Marks for this submission: 
TOPIC: Multiple Sclerosis 


-00/1.00. 


LEARNING OBJECTIVE: 


Identify adverse effects associated with dimethyl fumarate used for the treatment of multiple sclerosis (MS). 


BACKGROUND: 


Dimethyl fumarate works by activating the nuclear factor erythroid 2-related factor 2 (Nrf2) pathway in the 
body's response to oxidative stress. It has a protective effect by preventing cells from dying due to oxidative 
stress, It is a prodrug where the active metabolite is monomethyl fumarate. It is given orally twice daily, and 
side effects include GI symptoms such as nausea, vomiting, diarrhea, abdominal pain, flushing, increased liver 
enzymes, proteinuria, and low lymphocytes. To minimize flushing, some patients may take non-enteric coated 
aspirin 325 mg 30 minutes before ingesting the capsules with high-fat, high-protein food, There are no 
significant interactions with this medication. Dimethyl fumarate is one of the agents associated with an 
increased risk of PML Caution should be exercised when switching to other agents with similar risks such as 
natalizumab, ocrelizumab, and fingolimod. 


RATIONALE: 
Correct Answer: 


* Blue-green urine discolouration - Urine discolouration is not an adverse effect associated with 
dimethyl fumarate. 


Incorrect Answers: 
© Flushing - Flushing is a common adverse effect associated with dimethyl fumarate. 


* Increased liver enzymes - Increased liver enzymes are an adverse effect associated with dimethyl 
fumarate. 


e Lymphocytopenia - lymphocytopenia is an adverse effect associated with dimethyl fumarate, 


TAKEAWAY/KEY POINTS: 


Side effects of dimethvl fumarate inchide GI svmntams such as nausea. vomitina diarrhea abdominal nain. 
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flushing, increased liver enzymes, proteinuria, and low lymphocytes. 
REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 
[2] Diagnosing MS: National Multiple Sclerosis Society. http://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Blue-green urine discolouration 


CS is a 48-year-old male who has come to your pharmacy from his physician's office. He looks very 
upset and tells you that his physician has just diagnosed him with multiple sclerosis (MS). Over the 
past few months, he has been having difficulties walking because of weakness in his legs. His wife has 
had to take time off work because he has been unable to take care of himself. CS has never heard of 
MS and is feeling overwhelmed with the diagnosis. He tells you his physician has written a 
prescription for him and hands you a script for glatiramer acetate. He asks you what he can expect 
with treatment for MS. 


All of the following options are appropriate goals of therapy for MS EXCEPT: 


Select one: 


Reduce the number, Severity, and duration of relapses * 


Resolve motor and non- w 
motor symptoms to the 
pre-diagnosis baseline 


Rose Wang (ID:113212) this answer is correct. There are no curative 
options for multiple sclerosis (MS) currently; therefore, targeting a 
pre-diagnosis baseline is not an appropriate goal of therapy. 


Delay time to permanent disability X 
Improve patient's quality of life X 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple sclerosis 


LEARNING OBJECTIVE: 
Identify goals of therapy for multiple sclerosis (MS). 


BACKGROUND: 
Goals of therapy for multiple sclerosis (MS) include: 


e Minimize the number, severity, and duration of attacks as evidenced by MRI and brain atrophy 
measures 


* Delay disease progression and time to permanent disability 
© Improve patient's quality of life 
MS is not curable, and medications do not reverse any neural degeneration. MS often worsens over the 


course of the disease, Drugs, however, can help with symptoms and improve patients’ quality of life. It is 
important that patients, as well as caregivers, are educated about the disease's prognosis. 


RATIONALE: 
Correct Answer: 


* Resolve motor and non-motor symptoms to the pre-diagnosis baseline - There are no curative 
options for multiple sclerosis (MS) currently; therefore, targeting a pre-diagnosis baseline is not an 
appropriate goal of therapy. 


Incorrect Answers: 


* Reduce the number, severity, and duration of relapses - Reducing the number, severity, and 
duration of attacks, as evidenced by MRI and brain atrophy measures, is a goal of therapy for multiple 
sclerosis (MS). 


* Delay time to permanent disability - Delaying disease progression is a goal of therapy for multiple 
sclerosis (MS). 


* Improving the patient's quality of life - Improving the patient's quality of life is a goal of therapy for 


multiple sclerosis (MS). 


TAKEAWAY/KEY POINTS: 


The goals of therapy for multiple sclerosis (MS) include minimizing the number, severity, and duration of 
attacks as evidenced by MRI and brain atrophy measures, delaying disease progression and time to 
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permanent disability, and improving patients’ quality ot lite. 
REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Resolve motor and non-motor symptoms to the pre-diagnosis baseline 


JH is a 34-year-old female with a 2-year history of relapsing-remitting multiple sclerosis (RRMS). Her 
symptoms have largely been controlled by teriflunomide since her diagnosis. She has not reported 
any relapses in her condition and has not seen a decline in functional impairment. She has been able 
to manage her activities of daily living and work-life independently. Her most recent MRI from 3 
months ago showed no new lesions. JH and her neurologist have been satisfied with her current 
regimen and she reports no adverse effects secondary to treatment at this time. Today, JH visits your 
clinic and tells you that she and her husband are planning on starting a family in the near future. She 
asks you if her MS therapy needs to be modified. 


Which of the following suggestions is the most appropriate to tell JH at this time? 


Select one: 
Continue teriflunomide therapy to prevent a relapse of MS % 
Discontinue teriflunomide and initiate cladribine therapy % 


Discontinue teriflunomide and initiate fingolimod therapy % 


Discontinue ar 

fenildnomide end Rose Wang (ID:113212) this answer is correct. Patients taking 
naO weshout with teriflunomide who are planning a pregnancy should have a washout 
cholestyramine period with cholestyramine or activated charcoal prior to conceiving. 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify medications used to treat multiple sclerosis (MS) that are teratogenic. 


BACKGROUND: 


Teriflunomide is the active metabolite of leflunomide, It is a pyrimidine synthesis inhibitor, which prevents 
DNA/RNA synthesis and cell replication, reducing the number of active lymphocytes in the CNS, thereby 
reducing inflammation. It is given orally once daily without regard to meals and interacts with many 
transporters and CYP enzymes, Notably, it can inhibit CYP2C8, OAT1/3, OATP1B1/1B3. It can also induce 
CYP1A2 enzymes as well. Side effects include elevated liver enzymes, alopecia, diarrhea, hypertension, 
neutropenia, numbness, tingliness, and rash. Its use is contraindicated in pregnancy due to its teratogenic 
effects. Therefore, patients should have a washout period with cholestyramine or activated charcoal before 
planning a pregnancy. It is also contraindicated in patients with severe hepatic impairment, low cell counts, 
and active infections. It should not be combined with other immunomodulatory agents such as leflunomide, 
pimecrolimus, and tacrolimus. 


RATIONALE: 
Correct Answer: 
* Discontinue teriflunomide and initiate a washout with cholestyramine - Patients taking 
terifiunomide who are planning a pregnancy should have a washout period with cholestyramine or 


activated charcoal prior to conceiving. 


Incorrect Answers: 


+ Continue teriflunomide therapy to prevent a relapse of MS - Teriflunomide is contraindicated in 
pregnancy due to its teratogenic effects. 


Discontinue teriflunomide and initiate cladribine therapy - Cladribine is contraindicated in 
pregnancy due to its teratogenic effects. 


Discontinue teriflunomide and initiate fingolimod therapy - Fingolimod is contraindicated in 
pregnancy due to its teratogenic effects. 


TAKEAWAY/KEY POINTS: 


The use of teriflunomide is contraindicated in pregnancy due to its teratogenic effects. Therefore, patients 
should have a washout period with cholestyramine or activated charcoal before planning a pregnancy. 
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The correct answer is: Discontinue teriflunomide and initiate a washout with cholestyramine 


HJ is a 40-year-old female referred to the specialty neurology clinic by her family physician. Her chief 
complaints include double vision and dizziness. She tells you that these symptoms started a few 
months ago but then subsided on their own shortly after. The symptoms have now returned, and she 
tells you they are more debilitating than before. In addition to the previous symptoms, HJ is now 

ns in her body and issues controlling her bladder function. Her past 
story is only significant for hypertension, for which she takes ramipril 5 mg PO daily. The 
neurologist at the clinic has diagnosed her with Multiple Sclerosis (MS). 


Which of the following subtypes of Multiple Sclerosis (MS) is HJ presenting with? 


Select one: 
Clinically Isolated Syndrome (CIS) ¥ 
Primary Progressive Multiple Sclerosis (PPMS). % 
Secondary Progressive Multiple Sclerosis (SPMS) % 
Relapsing-Remitting v 7 r 
Multiple Sclerosis Rose Wang (ID:113212) this answer is correct. HJ's symptom 


(RRMS) presentation indicates that this is Relapse-Remitting Multiple Sclerosis 
(RRMS) 


(correct | 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Multiple Sclerosis 

LEARNING OBJECTIVE: 

Identify the characteristics of various subtypes of Multiple Sclerosis (MS). 
BACKGROUND: 


Multiple sclerosis (MS) is a chronic, progressive, autoimmune disease of the central nervous system (CNS), 
which causes our immune system to attack the protective myelin sheath around the neurons, spinal cord, and 
optic nerves. These damaged myelin areas are also known as "lesions" or "plaques". After repeated damage 
to the myelin sheaths, MS can also cause axonal degeneration and neuronal cell death. This recurring 
damage interferes with the brain's ability to communicate with the rest of the body resulting in the gradual 
loss of bodily function. The pathology of this disease happens in a biphasic pattern, where the initial neural 
damage is from an immune-mediated phase that destroys the myelin, followed by the degenerative phase 
where long-term, low-grade inflammation results in brain matter atrophy. During the early phase, the 
damage to the myelin sheath can be repaired. However, repeated injury to the damaged myelin areas results 
in chronic (permanent) lesions. These chronic lesions are more pronounced in the degenerative phase, where 
neurological problems start to appear. 


The typical signs and symptoms of MS include difficulty walking, visual disturbances, weakness or clumsiness, 
fatigue, abnormal sensations or tingling, mood and cognitive changes, neuropathic pain, muscle or joint pain, 
and loss of bladder or bowel control. 


An acute episode of MS, known as a clinically isolated syndrome (CIS), happens when the patient experiences 
symptoms of MS for the first time without a confirmed diagnosis. CIS may progress to a subtype of MS 
following a second attack. Patients are diagnosed with a subtype of MS according to the McDonald criteria. 
Specifically, there are 3 other subtypes of MS: 


1) Relapsing-remitting multiple sclerosis (RRMS) 
2) Secondary progressive multiple sclerosis (SPMS) 
3) Primary progressive multiple sclerosis (PPMS) 


MS symptoms can wax and wane (relapse and remission) at disease onset (RRMS) or can be progressive from 
the start (PPMS). Specifically, relapses are defined as periods of pro-inflammatory states where the body 
mounts an immune response to itself. A relapse can also be termed as an attack, flare-up, episode, or 
exacerbation, as they are all synonymous terms. Remission is when there is either complete or partial 
resolution of symptoms with no inflammation. Progression is when symptoms worsen despite little to no 
inflammation or when the relapse and remission phases become difficult to distinguish. Most patients will be 
diagnosed with RRMS, where early in the disease course, relapses are frequent but diminish over time. During 
the later course, the disease can transform from the waxing and waning form to the progressive form, which 
is known as SPMS or stay as RRMS. During the early courses of SPMS, patients may still have relapses and 
remission phases, but over time they will diminish as well. Unfortunately, there is no cure for MS; however, 
there are therapies that help delay the speed at which the disease progresses, manage the symptoms, and 
reduce the severity of the recurrent attacks by reducing the inflammatory process. Sadly, patients that 
experience the progressive types of MS (PPMS, SPMS) will benefit very little as these therapies target the 
inflammation in the disease. Yet, there is little or no inflammation in the progressive forms. 


Finish review 


harmAchieve Corporation Ltd, and the Achieve: 


the Pharmacy Examining Board of Canada (PEBC). CDE is a tra 


‘>uptype or 
Multiple Sclerosis Incidence Characteristics 
(Ms) 
a 80% of patients will havea Symptoms of nerve inflammation (unilateral optic 
analy is fast CIS prior to clinical neuritis, partial myelopathy, focal syndromes) without 
ya diagnosis of MS confirmed diagnosis of MS. 


Recurrent episodes in between periods of complete or 
partial remissions. 


Progressive, objectively documented neurological 


Relapsing-remitting 
(RRMS) 85-90% of cases at onset 


Primary progressive 10-15% of cases at onset 


(PPMS) disability independent of relapses. 
Secondary 65% of RRMS patients after Progressive neurological disability following an initial 
progressive (SPMS) 15-20 years relapsing-remitting course. 
RATIONALE: 
Correct Answer: 


(Option #3): HJ's symptom presentation indicates that this is Relapse Remitting Multiple Sclerosis (RRMS). 
Incorrect Answers: 


(Options #2,3,4): HJ's symptom presentation indicates that this is Relapse Remitting Multiple Sclerosis 
(RRMS). 


TAKEAWAY/KEY POINTS: 


MS symptoms can wax and wane (relapse and remission) at disease onset (RRMS) or can be progressive from 
the start (PPMS). Secondary Progressive Multiple Sclerosis (SPMS) refers to an initial relapsing-remitting 
course. 
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The correct answer is: Relapsing-Remitting Multiple Sclerosis (RRMS) 
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